In-gel protein phosphatase assay using fluorogenic substrates.
We developed a method for the detection of phosphatase activity using fluorogenic substrates after polyacrylamide gel electrophoresis. When phosphatases such as Ca2+/calmodulin-dependent protein kinase phosphatase (CaMKP), protein phosphatase 2C (PP2C), protein phosphatase 5 (PP5), and alkaline phosphatase were resolved by polyacrylamide gel electrophoresis in the absence of SDS and the gel was incubated with a fluorogenic substrate such as 4-methylumbelliferyl phosphate (MUP), all of these phosphatase activities could be detected in situ. Although 6,8-difluoro-4-methylumbelliferyl phosphate (DiFMUP) as well as MUP could be used as a fluorogenic substrate for an in-gel assay, MUP exhibited lower background fluorescence. Using this procedure, several fluorescent bands that correspond to endogenous phosphatases were observed after electrophoresis of various crude samples. The in-gel phosphatase assay could also be used to detect protein phosphatases resolved by SDS-polyacrylamide gel electrophoresis. In this case, however, the denaturation/renaturation process of resolved proteins was necessary for the detection of phosphatase activity. This procedure could be used for detection of renaturable protein phosphatases such as CaMKP and some other phosphatases expressed in cell extracts. The present fluorescent in-gel phosphatase assay is very useful, since no radioactive compounds or no special apparatus are required.